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(57)Abstract: 

PURPOSE: To form selectively crystal nuclei 
having a good crystallizability under a low 
temperature by a method wherein a 
short-wavelength pulsed laser is made to 
irradiate a first insular semiconductor thin film, 
the first semiconductor thin film is agglomerated 
and is made to solidify to form single crystal 
nuclei and moreover, a second semiconductor 
thin film is deposited and the short-wavelength 
pulsed laser is made to irradiate the second 
semiconductor thin film. 
CONSTITUTION: An amorphous silicon film 2 
is deposited on the surface of a glass substrate 1. 
After this, the film 2 is insularly processed and is 
formed into an island 3. Then, a short- 
wavelength pulsed laser is made to irradiate the 
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island 3, the island 3 is molten, is agglomerated and is made to solidify to crystallize and 
nuclei are formed. The island 3 is formed into one single-crystal island 4 not inlcuding a 
defect. Then, after a second amorphous silicon film 5 is deposited, the short-wavelength 
pulsed laser is made to irradiate the film 5 to perform an annealing, the film 5 is crystal 
grown and a polycrystalline silicon film 6 is formed. There are numerous grain boundaries 
6B in the film 6, but the grain diameter in a part, which is selectively arranged with the 
nuclei, of the film 6 is formed in a size several times or more than the gain diameter in a 
part, which is not arranged with the nuclei, of the film 6. A semiconductor crystalline film 
having a good crystallizability can be formed using this film 6. 
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m$<OA * $ -C* C ft{* U -if J: 0 RO^Bk 1/ 
«rNIAr*^6*CA*. «t*>, x*s^-7U-iWR8«tx 

**><ox\ mzftvwm&ix&^x&^ft^x &u $ 
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(10) 

17 

^?ta u 3 >jb 5 1 m^u:mm o® ft? * c-*c > 
ft o . cm &&&&&&& tb^ r jw©i*ate#s«r 

[006 1 ] WC, *JfWH»+T\ 400 Xtt:glS* 
fiWLpfcWWCC, ?6J^2 4 8 nmr^^<S2 5nsec<0 

-fcSHfefs * h <— *ffiSMc«) 5 0 OS's ? h ) BB£* 

tttawttra** * «rtw*. wa^ttewfta^J ^ fttt 

»KBBW*Ci*-C*fc. ft**, 2»ttjM»f7*(C 

[006 3] c<D£^<rC±&&x^^m%&tmz*ms 
m± * 6 ft & 4U0f*ftfHB * mrn'c * fe 

««: KM U * <&±K*« U fc£T 2 © 7 * * 7 r * V U 
*tt«ft*ff 5 C &*TOI&ft*ttffi£fe7T'*2rcC £ 

[0064] »K % m&m 1 ^IftrtiBrtHCO-C^tt 
MtcttnwmEUftb'J: 5«:oA:fe»ic, ttWlBi 

uhv->? mm<m±i>i<:mcamc * <>*g-f kr- 

iw-oettajaot?, * + »J 7#£&ft*HHft*K<>^ 
*to«>t:^— tt©?»c-i>©ift-?fe. *fc, te^ofcjfr 



18 

[ o 0 6 5] wc^mivmsvm&mc^i^mm? 
*. 

[0 06 6] **\ @3(a) tcjnfi:^tc, fi*>AW®. 
1 ±(C L P C V D&tc J; 0 4 5 0 'OCT 5 0 ™&2<DW 

[ o 0 6 7] awe, i^4o o tkibvu ***ws 

(1313 (c) ) o 

[ 0 0 6 8] COJ: ^tC0-C4*Stt<CflEnA:tt*ffltW 
tcXMUtM. :^(cg|3(d> W^LPCVD^a 
0 4 5 0 *CKT 1 0 0 n tX>> 
yn>|«5*ie«l/fcffe. **£QfiM>'C, 4 0 01CK 

1 0 f ? * I- 0MUrMUtftl'0 
ttflf ya>«6*«fiaL»A: (13(e) > . 

s«-aaos3 «so . sunt?*-* *:44&attat* 1 u 
j: o o of kr hvc r* mav y = > tt^xg 

-3>t*i * <t ^dsaRc^asis <>raiw: sit i/Oibr z>v> 
v. m±&v>¥*miffi*!£ickt'<x <fc o ni>o 

ttflte*we-c*fco ft^. jw*r*u-i^*co**^ 
»c*6o ^>*>^> c©»^>^/««:**c-r»8W2«> 

J:^«2-Xttritfi*?f-?T4>J:^. CW^tt, 

[0 06 9] ^fc, c«>«*:5cct/t:if6nfc^i*af y 
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19 

*Sm5>t''***«sRUfc # (03(f) > ♦ fcfc, 

[0 07 0 3 c<o&*> tcisxrmzntc&te&t-' y =2 > 
fl'cw. ofc# Artec. 

[0 07 1 ] CW«e^*a^lfc^^itt5K>Bl*^ 
1**1. x*V7l'~1F'rx-A6Jf<,»'Cl»&fc«>. ttut 

TFT«tt**aW*«l4>«>XlfilK«:«^ 

^ . %mfi 3 -cjiJBft W i**^ »<*xmh 2 ic fcb^ r 

TFT«tlt*4<>fl!Xi!>. 'CfcOiMSAtH 20 

suztfrn-cfr < £ h a f y =2 > t f t #sa» <? 

fc. MmxeKfcl'T2MM*jPttl<&, ffe^^h 

[0072] ft**, ic^^lfl3O0)) 
tctet >r JJBX3 ^?^7ta »J n ><&<7>fl5R5te , 

o fg wtt* o . etcswD** $ i) <o 2 ttenwa* o 

6 t>&a**S£ 1/ W < At * . J: ot T F THHto* 
[0073] ttfe 1 3 tCTnGfc:*^ 

ic*h»i:i* v strains ftfcir l o^NMUm«:fS% 

u - tf *J»H OSSS f b 3 tTC 
/ST^ccabfcvc, *fc»£icj:^4a«fl>±»«:ia^ 40 
»2«B^(WI«ecS«*^U* U-tf#4flWL,r*4 

enters, 8£3fciWr*-?fcT^ h^- 

*• tTF> C©*ft«:'^H^cia4«:ffli»r»l«WT*. ftr 

[ o 074] K-HMxa-eit, *r. 7 * h i> v y 9 



ttKl?8-3 1646 5 
20 

l*TT^<f->0 hi/ Ufa hB#UJ&tt*llttr6&l*. 

i,*U IT 1 ©*WfW**A««iMXi/fcis«:B^«c 

^*n&T* 4* >l>v-* 3 M£J&**i5M>. 

& < AX U - tf K J: « jgHIfb $ ntl^^i77<<>' 

US *> tc$>. XsXtimotl < t£ - 

[0075] «cr% u-ir&\t2'X7cm±vmtotoic 

u-ir^JIBHl/flti-c t«c cfc»j r 7 ^ > > h 
^ - * i (./ t:«xi*&«»r * C £ &x z *<> c 
ti@ 1 rift^(yfeifete« 1 uztA,£ms<.X'*>z>WT? 

■i > > h -7-? 3M*r*^7 'J r2 >&<Dfc!&t 

mmicumuxtez. ft©u-^if5MMxf!r. c^i 

[0076] ST, 1214(a) <fc ^tC^^^SS ! 

L PC V omc i: D . ^fitM 4 5 0 X;^ -C|»l¥ 
5 0wrt)7U?T A->t>n>|i2 : £^fRr*. Ccr> 
fft. * 1^ 'J y ^7 v fei^cA«tc»Xl/fc 

(134(b) > ♦ CCX'SMOlt* $it-2*0>&$& I uv 

(OiEjf&titic. «C-orc«;'i*77^'>^7-i?3 

[0077] *SEJ?BflH*-C. 400 
«»l/fe«Wt?. ^2 4 8 run, ^X«2 $ivedK>x 
+^-?U-^g^C^C-^*^:0 1 t's ^ hf5 
0 OmJ/on 1 ©x* JU^-icrSltBiborttfAlbl/tt 

i-3©waft4ft-?u»fc <Ei 4(o > o c<om* I- 
&Mim&.otu.*tc*>, *^^ttwc*^ftfrewxffi 

^->i77^'>K'*^t^ 
[007 8] ^I34(d) d^tCLPCVD^a*! 
4 5 0 "CtC ri 0 0 nm>¥ 5 «>» 2 <Z>T "7 t ^ *J a 

€r|«»l/fcttSX', fl5S2 4 8 nmrv<^A<ii2 5 n s e 
c©x*^P-'^SSiRfcflC-r4 0 OwJ/orf <E-x* 
iHr-T— *«afc*3 1 0^3 ? tX'7~-Jl*m>$3 

mam? * c i «: j: *j «s a^ y a > M e U fc 

»3MKHiiBWt« r , 77^ , >f7-J'«^C 



http://ww4jpdl.ncipi.go.jp/tjcont3entto 2005/11/24 



(12) 

?1 

[ o o 7 9 ] c <d j: ^ k« u tcm 2 *mtmm 
I o o s o 3 & *>x, tt*-ci*s i *«#aM»*ft»f 

C r * ircr>&Be£ ^'«r4SI 1/7 a'iv^7< -x« 

y 2 >jg5 fc^jBi/tefft, & a i — if'tcj: 

ux c * r El 5 «*jr u^&m? * • c <^> 

ffrctf, ig5<a) r^(d) K*u»'cK&Mti/. c<z>± 

tee o o w^m#a^^c4 8H#r^<c^A?a^ff 

015 l/CMIM!' 'J >S4 *>6MIWKttf* 

6 b (cmr ^ * -caW: o . »i o fin Qtta€ t>-r>& 

ffic»t:iB»l»«:ff-?fc«:«>^*>6r, iSiflgfl^SP! 30 

Mtni'TUkt/fciMi. iMKftKftwtMctvci* 

fc. <^toC©KW*WiB»«iEiRW«:x^^>^i,€ 

«B8W»«cj:->*cttSt/'CWSSt/r<> < l:c-. > 

wc . *£$m3tf> t\ 4 o o • c vz u fetf 

-^^^4 0 OraJ/an 1 «>x*Jl'4 r -€-~a»r 
SfcO 1 OS's * hJWHl/TU-^ri-JU«rofc 
(05(f) >. CO J: UTTil^mc^tet' y a > 

tt^KTFT (195 (q) > <0* + 

u-k $z (DHL* t«?*«Mt > y ^ >is^iwc r^ar 

4SMa«i$t/iltB.M€:ffC^ tt£*iqat«>xs€iST 



&P3^8-3 1 6485 
2? 

«>. &&u&'4mt' y 3>MbWJtt« turtle 

[ 0 0 8 3] 2 fctfS^P^^flfiE&fe. 4 0 0 ati 
/ctf 0)x^^^^-M§fe0 1 OS's ? MfflNt* 

V X 5 k , Uf|s£&X*9 $ -ClimaXttM i ISJttfcfir o 
fc8. **£Ba*T\ 4 0 0X;tc««&«*l//c*W 
tCC. SS24 8nm, 'OPXGI2 5nsecC!>x+V?U- 

4 0 0 Vff ? h»HU-C^Xtt*S&?T-?^: <l^i 6 

(o >o cv>&*>tcuxn*>titc&#M i z'*) *i>mt, 

r^fis«>i:«nfcT f t©^ 

iwi'iij' y =2 >ngiw»ss^±(iimt^^ 

ttfl^y 3 >T FT^^^M^ y a > T F T«:fp 
[0084] 

[<> - If t/ X hJM t Z£t 

r*S3-tt<30*<r»^H*a^ y n > T F T C 

[@B5<oiama^] 

[01] -^^OOB 1 <D^t^<?>^3Sa^ y 3 > T F T 
O^iixmEi 

[03] *#feW<Z» 3 ^CiSMCD^Iji A V y 2 > T F T 
GHW&XfgH 

[04] 4 <^*d0ici>^tta^ y a > t f t 

[05] 5 <VPte&V>&&&*s »J2>TFT 

o«iSxfi@ 
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(13) $?P^F8-3 1 64 6 5 

23 24 

<*>sS!clXf9£*T13 6B ^ 

[07] fit&f?te£&li^ 'J2>TF T0«&X*IEI 7 h 

2 .^lCD^^Ii 9 b KU^>P 

5 SS2$>*$f*iS|j» * 12 
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